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IN THE CLAIMS : 

Please amend the claims as follows: 

1 • (Currently Amended) A circuit for observing and restoring data of a shift register without 
altering logical values of said data, said circuit comprising: 

a wiring loop connecting the input of said shift register with the output of said shift 
register; and 

a control device connected to said wiring loop, wherein said control device is adapted to 
use said wiring loop to cause said data to be continually transferred from said output of said shift 
register to said input of said shift register and through said shift register in a circular manner, and 

wherein said control device includes aetata output an input/outp ut , port accessible from 
outside said circuit and 

wherein said control device output s, through said innut/outout nort, data appearing on 
said wiring loop as said data is circulated through said shift register to permit said data of said 
shift register to be observed outside said circuit through said input/output port without altering 
logical values of said data of said shift register. 

2. (Currently Amended) The circuit in olaim 1. A circuit for observing and restoring data of 
a shift register without altering logica l values of said data, said circuit comp rising; 

a wiring loop connecting the i nput of said shift register with the output of said shift 
register: and 

ac pntrol device connected to said wiring loon, wherei n said control device is adapted to 
use said wiring , loop to cause said data to be continually transf e rred from said output of said shift 
register to said input of said shift register and through said shift r egister in a c?rc»T*r m.nn^, 
wherein said control device includes a data outnut a c cessible from o utside said circuit, 
wherein said control device outputs data appearing o n said wiring loop as said data is 
circulated through said shift register to per mit said data of said shift register to be observed 
outside said circuit vrithout alterin g l ogical values of said data of said shift register, and 
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wherein said control device includes a shift register length control unit adapted to limit 
the circular transfer of data within said wiring loop and said shift register such that all of said 
data is circulated through said wiring loop a single time, and such that said data is at the same 
position of said shift register before and after said circular transfer of said data. 

3. (Previously Presented) The circuit in claim 1, wherein said control device includes a 
storage device adapted to record said data as said data appears on said wiring loop. 

4. (Previously Presented) The circuit in claim 1, wherein said control device includes a 
write device adapted to change one or more bits of data of said shift register. 

5. (Currently Amended) The circuit in claim 1. A circuit for observing and restoring data of 
a shift register without altering lo gical values of said data, said circuit comprising: 

a wirin g loop connecting the input of said shift register with the output of said shift 
register: and 

a control device connected to said wiring loop, wherein said control device is adapted to 
use said wiring loop to cause said data to be cont inually transferred from said output of said shift 
register to said input of said shift register and throu g h said shift register in a circular manner. 

wherein said control device includes a data o utput accessible from outside said circuit. 

wherein said control device outputs data appearing on said wiring loop as said data is 
circulated through said shift register to permit said data of said shift register to be observed 
outside said circuit without altering logical values of said data of said shift register, and 

wherein said control device includes a shift register length determination unit adapted to 
send a unique data marker circularly through said shift register and count the number of bits that 
pass through said wiring loop as said unique marker completes the circular loop through said 
shift register and returns to said wiring loop and which also includes at least one register adapted 
to store said result from said counter as a determined shift register length. 
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6. (Previously Presented) The circuit in claim 1. further comprising an observation wire 
connected to said wiring loop, wherein said data passes from said wiring loop to said conlrol 
device through said observation wire. 

7. (Currently Amended) A circuit for observing and restoring data of a plurality of shift 
registers without altering logical values of said data, said circuit comprising: 

a plurality of selectors connected to the inputs and outputs of said shift registers, wherein 
said selectors selectively connect the input of a selected shift registers with the output of 

said selected shift register to form a wiring loop for said selected shift register; and 

a control device connected to said wiring loop, wherein said control device is adapted to 

use said wiring loop to cause said data to be continually transferred from said output of said 

selected shift register to said input of said selected shift register and through said selected shift 

register in a circular manner, and 

wherein said control device includes a data output an input/output port accessible from 
outside said circuit and 

wherein said control device output s, through said innut/output p ort, data appearing on 
said wiring loop as said data is circulated through said selected shift register to permit said data 
of said selected shift register to be observed outside said circui t through said input/o nrpnt port 
without altering logical values of said data of said selected shift register. 

8. (Previously Presented) The circuit in claim 7, wherein said control device further 
comprises a shift register selector connected to said selectors, wherein said shift register selector 
is adapted to cause said selectors to form said wiring loop using one or more different shift 
registers from said selected shift register. 

9. (Previously Presented) The circuit in claim 1, wherein said control device maintains data 
on different lengths of said shift registers. 
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10. (Currently Amended) Tho circuit in claim 7, A circuit for observing and raring ^ m ? f 
a plurality of shift registers without altering logical values of said d ata, said circuit ^m^ c^. 
a plurality of selector^ connected to the inputs and ont p „t s of said shift rasters, whemin 
said selectors selectively connect the input of a selected shi ft registers with rh P . output ^ 
said selected shift register to form a wiring l oop for said reload shift register: and 

acontrol device connected to said wiring loon, wherei n , said control device is adap ted tn 
u, se said wiring loop to cause said data to be continuall y transferred from said outp ut; pf said 
Se lected shift register to said input of said selected shift r e gister and thro ugh said selected shift 
register in a circular manner , 

wherein said control devi ce includes a data output accessible from outside said circuit 
wherein said control device outputs data a ppearing on said wiring loop as said data is . 
circulated through said selected shift regi ster to permit said data of said selected shift register to 
be observed outside said circuit with out altering logical values of said data of said selected shift 
register, and 

wherein said control device includes a shift register length control unit adapted to limit 
the circular transfer of data within said wiring loop and said shift register such that all of said 
data is circulated through said wiring loop a single time, and such that said data is at the same 
position of said shift register before and after said circular transfer of said data. 

1 1 . (Previously Presented) The circuit in claim 7, wherein said control device includes a 
storage device adapted to record said data as said data appears on said wiring loop. 

12. (Previously Presented) The circuit in claim 7, wherein said control device includes a 
write device adapted to change one or more bits of data of said shift register. 

13. (Currently Amended) - The circuit in claim 7, A circuit for observing and re storing data of 
a plurality of shift registers without alteri ng logical values of said data, said circuit comprising; 
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a plurality of selectors connected to the inpu ts and outputs of said shift registers, wherein 

said selectors selectively connect the in put of a selected shift registers with the outp ut of 
said selected shift register to form a wi ring loop for said selected shift reg ister; and 

a control device connected to said wiring loop, w herein said control device is adapted to 
yse said wiring loo p to cause said data to be continually transferred from said output of arid 
selected shift regist er to said input o f said selected shift register and through said selected shift 
register in a circular manner* 

wherein said control device includes a data output accessible from outside said circuit. 

wherein said control device outputs data appearing on said wiring loop as said data is 
circulated through said selected shift register to permit said data of said selected shift register to 
be observed outside said circuit witho ut altering logical values of said data of said selected shift 
register, and 

wherein said control device includes a shift register length determination unit adapted to 
send a unique data marker circularly through said shift register and count the number of bits that 
pass through said wiring loop as said unique marker completes the circular loop through said 
shift register and returns to said wiring loop and which also includes at least one register adapted 
to store said result from said counter as a determined shift register length. 

14. (Previously Presented) The circuit in claim 7, further comprising an observation wire 
connected to said wiring loop, wherein said data passes from said wiring loop to said control 
device through said observation wire. 

15. (Currently Amended) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register, 
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continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data, through an inpnt/nutpirt m separate from said shift register, as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed outside said circuit through said innut/ontnut 
port without altering logical values of said data of said shift register. 

16. (Previously Presented) The method in claim 15, wherein said process of continually 
transferring said data is performed for a single data transfer loop such that said data is at the same 
position of said shift register before and after said process of continually transferring said data. 

1 7. (Previously Presented) The method in claim 1 5, wherein said outputting process further 
comprises storing said data in a memory location separate from said shift register. 

1 8. (Previously Presented) The method in claim 15, wherein said continually transferring 
process further comprises altering said data between the time said data is received from said 
output of said shift register and said data is transferred to said input of said shift register. 

19. (Previously Presented) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, 

further comprising, before said process of continually transferring said data, determining 
the length of said shift register by sending a unique data marker circularly through said shift 
register and counting the number of bits that pass through said shift register as said unique 
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marker completes the circular loop through said shift register and returns to said wiring loop and 
further comprising storing said result from said counter as a determined shift register length. 

20. (Previously Presented) The method in claim 1 5, wherein said outputting process directs 
said data to a location external to said shift register to allow said shift register to be examined by 
an external device. 

2 1 . (Currently Amended) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

selecting said shift register from a plurality of shift registers; 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said through an inout /output port separate from said shift register, as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed outside said circui t through said input/outp ut 
port without altering logical values of said data of said shift register. 

22. (Currently Amended) The method in claim 21; A- m e thnH for . ^h c ^ 

f ing and res t oring data 
of a shift regist e r with o ut altering logical values of said data, said motbod comprising: 
s e l e cting said shift r e gister from a plurality of shift rcgigtors; 

continually transf e rring data from the output of said ohift register to tho input of said shift 
r e gist e r and back through said shift regist e r in a circular manne grftftd- 

outputting said data^as s aid data r io transferred from said output of paid shift register to 
said input of said shift register to p e rmit said data of said shift r e giste r - to bo obsoF ^ od outside 
said circuit - without altering logical valuosof said data of said ohift reg i st e r, and 
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wherein said process of selecting said shift register comprises controlling selectors to 
form a circuit between said output of said shift register and said input of said shift register by 
connecting a wiring loop between said output of said shift register and said input of said shift 
register. 

23. (Previously Presented) The method in claim 21, wherein said process of continually 
transferring said data is performed for a single data transfer loop such that said data is at the same 
position of said shift register before and after said process of continually transferring said data. 

24. (Previously Presented) The method in claim 2 1 , wherein said outputting process further 
comprises storing said data in a memory location separate from said shift register. 

25. (Previously Presented) The method in claim 2 1 , wherein said continually transferring 
process further comprises altering said data between the time said data is received from said 
output of said shift register and said data is transferred to said input of said shift register. 

26. (Previously Presented) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

selecting said shift register from a plurality of shift registers; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, and 

further comprising, before said process of continually transferring said data, determining 
the length of said shift register by sending a unique data marker circularly through said shift 
register and counting the number of bits that pass through said shift register as said unique 
marker completes the circular loop through said shift register and returns to said wiring loop and 
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which also includes at least one register for storing said result from said counter, as a determined 
shift register length. 

27. (Previously Presented) The method in claim 21, wherein said outputting process directs 
said data to a location external to said shift register to allow said shift register to be examined by 
an external device. 

28. (Currently Amended) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform a method of 
observing and restoring data of a shift register without altering logical values of said data, said 
method comprising: 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data^through an input/outniit V nrt separate from said shift renter as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed outside said circuit through said i.nnt/n^ t 
port without altering logical values of said data of said shift register. 

29. (Previously Presented) The program storage device in claim 28, wherein said process of 
continually transferring said data is performed for a single data transfer loop such that said data is 
at the same position of said shift register before and after said process of continually transferring 
said data. 
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30. (Previously Presented) The program storage device in claim 28, wherein said outputting 
process further comprises storing said data in a memory location separate from said shift register. 

3 1 . (Previously Presented) The program storage device in claim 28, wherein said continually 
transferring process further comprises altering said data between the time said data is received 
from said output of said shift register and said data is transferred to said input of said shift 
register. 

32. (Previously Presented) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform a method of 
observing and restoring data of a shift register without altering logical values of said data, said 
method comprising: 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, and 

wherein said method further comprises, before said process of continually transferring 
said data, determining the length of said shift register by sending a unique data marker circularly 
through said shift register and counting the number of bits that pass through said shift register as 
said unique marker completes the circular loop through said shift register and returns to said 
wiring loop and further comprises storingsaid result from said counter as a deteraiined shift 
register length. 

33. (Previously Presented) The program storage device in claim 28, wherein said outputting 
process directs said data to a location external to said shift register to allow said shift register to 
be examined by an external device. 
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